Determination of dissolved selenium species in environmental water samples using isotope dilution mass spectrometry.
In order to clarify the species composition of selenium in environmental water samples, analytical methods have been developed for the selective determination of different chemical forms of this element (selenite, selenate, and organic species including trimethylselenonium) using isotope dilution mass spectrometry (IDMS). The species analysis was made possible by means of chromatographic separation procedures and an 82Se-enriched selenate, selenite, and trimethylselenonium spike for the isotope dilution process. The total selenium concentration was determined after decomposition of organic compounds with a HNO3/HCIO4 mixture. Selenium was measured in the mass spectrometer by producing negative Se- thermal ions for detection. Precise determination at the parts-per-trillion level was achieved. This new methodology was applied to different types of natural water samples (groundwater, pond water, river water, moorland lake water) with total selenium concentrations in the range of 200 pg/g to 15 ng/g. Selenite and selenate have been the only detected species in most of the investigated samples, with selenate dominating all except one. In samples with high contents of dissolved organic carbon, however, different organoselenium compounds including trimethylselenonium ions were additionally quantified in the range of 10-95 pg/g. In these cases, the sum of all selenium species agreed well with the independently determined total element concentration.